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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and Objectives: Obliterating atherosclerosis
of the lower extremity arteries (OALEA) is a major cause of
morbidity and disability, requiring not only pharmacological
and surgical treatment but also structured rehabilitation. Despite
international guidelines emphasizing supervised rehabilitation
as a key element of care, little is known about physicians’
perspectives on its accessibility and quality in Kazakhstan.
Aim to evaluate physicians’ educational needs, practices, and
perceived barriers to rehabilitation in OALEA.

Materials and Methods: A cross-sectional survey was
conducted among 217 physicians who met the inclusion criteria
and completed a structured questionnaire. Respondents included
general practitioners (75.1%, N=163), surgeons (17.1%,
N=37), and vascular surgeons (7.8%, N=17). Descriptive and
comparative statistical analyses were performed, with chi-
square tests applied to assess differences between groups.

Results: The majority of respondents were female (67.7%)
with a mean age of 38+11.1 years. Significant associations
were observed between specialty and work experience
(p = 0.05), as well as between specialty and medical category (p
= 0.001). Most physicians reported professional development
once every five years, while one-third trained annually.
General practitioners demonstrated the highest engagement
in conferences (52.8%), whereas vascular surgeons preferred
advanced courses (70.6%) (p=0.027; p=0.03). Barriers
included lack of time among general practitioners (73.6%) and
financial constraints among surgeons (54.1%) and vascular
surgeons (58.8%) (p<<0.001). Patient-related barriers were also
identified: low adherence (47.2%), harmful habits (47.1%),
and poor organization of rehabilitation (up to 58.8%). Almost
all physicians (92-100%) supported the creation of vascular
schools for patient education.

Conclusion: Physicians in Kazakhstan recognize the
importance of rehabilitation in OALEA but face systemic and
patient-level barriers that limit its implementation. Expanding
supervised rehabilitation programs, introducing vascular
schools, and enhancing physician training could significantly
improve outcomes. Alignment with international standards
should be prioritized in national healthcare strategies.

Key words. Obliterating atherosclerosis of the lower extremity
arteries, rehabilitation, physicians’ perspectives, educational
needs, barriers, Kazakhstan.

Introduction.

Obliterating atherosclerosis of the lower extremity arteries

© GMN

(OALEA) is a progressive chronic disease that significantly
impairs blood circulation in the peripheral vasculature, leading
to ischemia, functional limitations, and, in advanced cases, a
risk of limb loss. The prevalence of OALEA has been steadily
increasing worldwide due to aging populations, urbanization,
and the growing burden of cardiovascular risk factors such
as diabetes mellitus, arterial hypertension, dyslipidemia,
and smoking. According to recent epidemiological data,
peripheral arterial disease affects more than 200 million people
globally, posing not only a serious clinical challenge but also a
considerable public health burden [1,2].

Rehabilitation  plays a  critical role in  the
comprehensive management of patients with OALEA,

complementing pharmacological therapy and surgical
or endovascular interventions. Structured rehabilitation
programs-particularly supervised exercise therapy

-are proven to improve walking distance, reduce symptoms of
intermittent claudication, enhance functional independence, and
improve overall quality of life [3,4]. At the same time, timely
rehabilitation interventions are strongly associated with reduced
risk of disease progression and major adverse cardiovascular
events [5,6].

However, despite its clinical importance, the quality and
accessibility of rehabilitation services for patients with OALEA
remain uneven across healthcare systems. Barriers include
insufficient awareness among healthcare professionals, limited
availability of specialized rehabilitation centers, inadequate
funding, and a lack of standardized protocols [7]. Physicians,
who play a central role in patient care, are often the first to
identify rehabilitation needs and refer patients to appropriate
services. Their knowledge, perceptions, and practical experience
are therefore essential for understanding existing gaps and for
developing strategies to optimize rehabilitation delivery.

A systematic assessment of physicians’ perspectives can
help identify current barriers and opportunities for improving
access to rehabilitation for OALEA patients. Such data are
crucial for informing healthcare policy, designing educational
initiatives, and ensuring patient-centered care. Against this
background, the present study aims to evaluate the quality and
accessibility of rehabilitation in obliterating atherosclerosis of
the lower extremity arteries through a cross-sectional survey of
physicians.

Materials and Methods.

The study was conducted among practicing physicians directly
involved in the process of medical rehabilitation at various
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levels of medical care in the Republic of Kazakhstan. Data were
collected from May 25, 2024 to April 5, 2025. The extended
duration of data collection was determined by the necessity to
achieve the target sample size and to accommodate physicians’
differing clinical workloads, schedules, and availability for
participation. This approach helped to reduce non-response bias
and ensured more balanced representation across professional
categories. The average time required to complete the
questionnaire was 15 minutes.

The inclusion criteria were: surgeons, general practitioners and
vascularsurgeonsfromalllevelsofhealthcareinstitutionsinvolved
in the implementation of rehabilitation measures for obliterating
atherosclerosis ofthe lower extremity arteries. The study included
217 physicians who met the inclusion criteria and fully
completed the questionnaire.

Thestructured questionnaire was developed by the authors based
on the World Health Organization (WHO) recommendations on
rehabilitation and adapted to the national context of Kazakhstan.
The design and reporting adhered to international guidelines
for survey studies [1]. The questionnaire development process
consisted of the following stages: initial draft preparation based
on WHO guidelines and local policy documents; expert review by
a panel of five specialists in vascular surgeons, rehabilitation,
general practitioners and public health; pretesting (pilot testing)
with 25 physicians not involved in the main survey to assess
content clarity, linguistic and cultural relevance, and time burden.
Two rounds of revision based on expert and pilot feedback.

The questionnaire was administered in Google Forms online
service, and an informed consent form was provided at the
beginning of the questionnaire. Confidentiality of the study was
guaranteed.

The final version of the questionnaire consisted of closed-
ended questions and covered the following thematic sections:
socio-demographic and professional characteristics; self-
reported experience and involvement in vascular rehabilitation;
physicians’ perspectives on the availability and quality of
rehabilitation services; suggestions for improvement of current
practices. To check the reliability of the questionnaire, the
internal consistency of the questionnaire was calculated by
determining the Cronbach's &-coefficient. The questionnaire
has high validity (Cronbach's > 0.7), indicating a satisfactory
level of reliability of the questionnaire scales.

The study was conducted in accordance with the principles
of the Declaration of Helsinki and was approved by the Ethics
Committee of Semey Medical University (Protocol No. 2, dated
December 12, 2023). Written informed consent was obtained
from all participants prior to their inclusion in the study.

Statistical Analysis.

Quantitative variables were presented as medians with
minimum and maximum values due to the presumed non-
normal distribution. Categorical variables were expressed as
absolute numbers (N) and percentages (%). Group comparisons
for categorical variables were performed using Pearson’s
chi-square (%) test or Fisher’s exact test, as appropriate. All
statistical tests were two-tailed, and a p-value of < 0.05 was
considered statistically significant. Statistical analyses were
performed using SPSS version 24.0.

Results.

The study included 217 physicians who met the inclusion
criteria and fully completed the questionnaire. The respondents
were: general practitioners 75.1% (N=163), surgeons 17.1%
(N=37), vascular surgeons 7.8% (N=17). In terms of gender,
the majority of respondents were female 67.7% (N=147). The
mean age was 38+11.1 years. Table 1 presents the distribution
of physicians according to specialty — general practitioners,
surgeons, and vascular surgeons - by total work experience and
medical category.

Among general practitioners, 18.4% (N = 30) had less than
three years of experience, 9.2% (N = 15) had 3-5 years, 28.8%
(N = 47) had 6-9 years, and 43.6% (N = 71) had more than
ten years of practice. Among surgeons, 2.7% (N=1) had less
than three years of experience, 2.7% (N =1) had 3-5 years,
24.3% (N=9) had 6-9 years, and 70.3% (N=26) had more than
ten years. Among vascular surgeons, 5.8% (N=1) had less than
three years of experience, 11.8% (N=2) had 3-5 years, 11.8%
(N = 2) had 6-9 years, and 70.6% (N=12) had over ten years.
The relationship between work experience and specialty was
statistically significant (p = 0.05). Regarding medical category,
49.1% (N=80) of general practitioners had no category, 11.7%
(N=19) held the second category, 19.0% (N=31) the first, and
20.2% (N=33) the highest category. Among surgeons, 16.3%
(N=6) had no category, 13.5% (N=5) had the second, 40.5%
(N=15) the first, and 29.7% (N=11) the highest category. Among

Table 1. Distribution of physicians by specialty, total work experience, and medical category.

Specialty

Variables General Practitioners Surgeon Vascular surgeons P
abs. (%) abs. (%) abs. (%)

Total work experience

<3 years 30 (18.4 %) 1 (2.7 %) 1 (5.8 %)

3-5 years 15 (9.2 %) 1(2.7 %) 2 (11.8 %) 0.05

6-9 years 47 (28.8 %) 9243 %) 2(11.8 %)

> 10 years 71 (43.6 %) 26 (70.3 %) 12 (70.6 %)

Medical category

No category 80 (49.1 %) 6 (16.3 %) 4(23.5 %)

Second 19 (11.7 %) 5(13.5 %) 1(5.9 %) 0.001

First 31 (19.0 %) 15 (40.5 %) 3(17.7 %)

Highest 33 (20.2 %) 11 (29.7 %) 9(52.9 %)
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Table 2. Educational Preferences and Perceived Barriers to Accessing Professional Information among Physicians of Different Specialties in the
Rehabilitation of Patients with Obliterating Atherosclerosis of the Lower Extremity Arteries.

Specialty
Variables Surgeon General Practitioner Vascular surgeons P
abs. (%) abs. (%) abs. (%)
1 2 3 4 5
Professional development 0.44
Annually 10 (27.0%) 56 (34.4%) 6 (35.3%)
once every 3 years 8 (21.6%) 31 (19.0%) 2 (11.8%)
once every 5 years 16 (43.2%) 55 (33.7%) 9 (52.9%)
I don’t raise 3 (8.2%) 21 (12.9%) 0
Scientific conferences 0.027
Don't attend 4 (10.8%) 19 (11.7%) 0
1-2 times a year 10 (27.0%) 36 (22.1%) 7 (41.2%)
1-2 times in 5 years 12 (32.4%) 22 (13.5%) 3 (17.6%)
ié‘;lyfet;’eitctzgi ?glteres L 1e9T%) 86 (52.8%) 7 (41.2%)
The need to supplement knowledge about obliterating atherosclerosis of the lower extremity arteries and its 0.09
rehabilitation measures ’
Yes 37 (100.0%) 155 (95.1%) 17 (100.0%)
No 0 8 (4.9%) 0
Preferred forms of training Reading medical literature
Yes 4 (10.8%) 36 (22.1%) 4 (23.5%) 0.3
No 33 (89.2%) 127 (77.9%) 13 (76.5%)
Prefers advanced courses in major medical centers or research institutes
Yes 15 (40.5%) 85 (52.1%) 12 (70.6%) 0.12
No 22 (59.5%) 78 (47.9%) 5(29.4%)
Prefer distance learning (lecture, seminar)
Yes 5 (13.5%) 50 (30.7%) 2 (11.8%) 0.03
No 32 (86.5%) 113 (69.3%) 15 (88.2%)
Prefer to attend master classes
Yes 6 (16.2%) 44 (27.0%) 7 (41.2%) 0.14
No 31(83.8%) 119 (73.0) 10 (58.8%)
Preferring seminars and conferences
Yes 5 (13.5%) 65 (39.9%) 2 (11.8%) 0.001
No 32 (86.5%) 98 (60.1%) 15 (88.2%)
There is a lack of time in obtaining information
Yes 14 (37.8%) 120 (73.6%) 11 (64.7%) <0.001
No 23 (62.2%) 43 (26.4%) 6 (35.3%)
Difficulties in obtaining professional information: financial constraints
Yes 20 (54.1%) 45 (27.6%) 10 (58.8%) <0.001
No 17 (45.9%) 118 (72.4%) 7 (41.2%)
Difficulties in obtaining professional information: lack of access to the internet
Yes 0 10 (6.1%) 0 0.17
No 37 (100.0%) 153 (93.9%) 17 (100.0%)
Difficulties in obtaining professional information: lack of access to information databases in the workplace
Yes 5 (13.5%) 28 (17.2%) 2 (11.8%) 0.75
No 32 (86.5%) 135 (82.8%) 15 (88.2%)
Difficulties in obtaining professional information: language barrier 0.05
Yes 5 (13.5%) 15 (9.2%) 2 (11.8%) ’
No 32 (86.5%) 148 (90.8%) 15 (88.2%)
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vascular surgeons, 23.5% (N=4) had no category, 5.9% (N=1)
had the second, 17.7% (N=3) the first, and 52.9% (N=9) the
highest category. Statistically significant differences between
specialties were confirmed (p = 0.001).

As shown in Table 2, the majority of physicians across all
specialties reported regular professional development, most
often once every five years, with no significant differences
between groups (p=0.44). Annual training was observed
in approximately one-third of respondents. Participation in
scientific conferences varied significantly: general practitioners
demonstrated the highest engagement, with 52.8% attending all
relevant conferences, compared with 29.7% of surgeons and
41.2% of vascular surgeons (p=0.027).

Almost all respondents indicated the need to supplement
knowledge on obliterating atherosclerosis and rehabilitation
measures (95-100%, p=0.09). Preferred training formats
included advanced courses at major medical centers and
research institutes, particularly among vascular surgeons
(70.6%), and distance learning, which was most common
among general practitioners (30.7%) (p=0.03). Attendance at
seminars and conferences was also significantly more frequent
among general practitioners (39.9%) compared to surgeons
(13.5%) and vascular surgeons (11.8%) (p=0.001). Regarding
barriers to professional information, lack of time was most often
reported by general practitioners (73.6%) and vascular surgeons
(64.7%), whereas financial constraints were more prevalent
among surgeons (54.1%) and vascular surgeons (58.8%) (p
<0.001). Access-related barriers, such as limited internet or
databases, were less frequently noted, while language barriers
were reported by 9-13% of respondents (p=0.05).

As shown in Table 3, most physicians reported advising patients
on rehabilitation on a regular basis (75.7% of surgeons, 81.6% of
general practitioners, and 100% of vascular surgeons, p=0.31).
Almost all respondents considered rehabilitation necessary for
patients with obliterating atherosclerosis (93-100%, p=0.09).
Patient attitudes were most frequently described as “interested,”
although vascular surgeons more often noted a positive
perception (41.2%). Barriers to rehabilitation demonstrated
statistically significant differences: lack of information was
more frequently emphasized by general practitioners (28.2%)
and vascular surgeons (29.4%) compared to surgeons (8.1%)
(p=0.03); low patient adherence was highlighted predominantly
by general practitioners (47.2%) (p=0.002); harmful habits were
considered a barrier by 47.1% of vascular surgeons versus 5.4%
of surgeons (p=0.002). Poor organization of rehabilitation was
most often reported by vascular surgeons (58.8%) and surgeons
(43.2%) compared to 16.6% of general practitioners (p<0.001).
The necessity of establishing patient schools for vascular
diseases was confirmed by nearly all respondents (92-100%,
p=0.021).

Discussion.

The present study revealed a high level of awareness among
physicians regarding the importance of rehabilitation in patients
with obliterating atherosclerosis of the lower extremity arteries.
Almost all respondents confirmed the necessity of rehabilitation
measures (93-100%), which corresponds to international
recommendations emphasizing supervised exercise therapy as
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a cornerstone of peripheral arterial disease (PAD) management
[4]. Similar to data from previous systematic reviews, structured
rehabilitation is recognized as effective in improving walking
distance, functional status, and quality of life [8].

Differences between specialties were evident. General
practitioners more often participated in conferences and distance
learning, reflecting their broader patient population and role in
primary care. Vascular surgeons demonstrated higher interest in
advanced courses at major medical centers, consistent with their
focus on complex cases requiring specialized interventions.
Such variations in preferences confirm the need for differentiated
approaches to continuing medical education [9].

Barriers to professional development and access to information
remain a critical problem. General practitioners predominantly
noted lack of time (73.6%), whereas surgeons and vascular
surgeons emphasized financial constraints (54.1% and 58.8%,
respectively). These findings are consistent with reports from
other countries where workload and funding limitations are key
obstacles to evidence-based practice implementation [10].

Patient-related barriers were also significant. General
practitioners more frequently indicated low adherence (47.2%),
while vascular surgeons highlighted harmful habits (47.1%) and
poor organization of rehabilitation (58.8%). These data confirm
the multifactorial nature of rehabilitation challenges, where both
patient behavior and systemic issues limit effectiveness [11].
Important, almost all physicians supported the establishment
of structured educational programs such as vascular schools,
which have been proven to improve adherence and outcomes in
chronic cardiovascular diseases [12-16].

In the context of Kazakhstan, the results demonstrate systemic
gaps: insufficient infrastructure, organizational shortcomings,
and limited access to rehabilitation services. Despite reforms
in cardiovascular care, rehabilitation remains underdeveloped
compared with diagnostic and surgical approaches. The
introduction of vascular schools, expansion of supervised
rehabilitation programs, and targeted physician training
would significantly enhance patient outcomes, aligning with
international standards [13-17].

Limitations.

This study has several limitations. Being a cross-sectional
survey, it is prone to selection and response biases, and the
reliability of self-reported data may affect the accuracy of the
findings. The relatively small number of vascular surgeons
(n=17) could have reduced the statistical power of subgroup
analyses and limited the generalizability of the results.

It should also be noted that no significant updates to national
policies, clinical guidelines, or professional recommendations on
rehabilitation occurred during the data collection period, which
ensures the methodological consistency and comparability of
the results.

Nevertheless, these findings provide important preliminary
evidence and can serve as a basis for further large-scale and
comparative studies.

Conclusion.

Physicians in Kazakhstan show a strong awareness of the critical
role of rehabilitation in obliterating atherosclerosis of the lower



Table 3. Physicians’ practices, patient attitudes, and perceived barriers to rehabilitation in obliterating atherosclerosis of the lower extremity

arteries by specialty.

Specialty
Variables Surgeon General Practitioners Vascular surgeons P
abs. (%) abs. (%) abs. (%)
1 2 3 4 5
Experience of rehabilitation work at the population level (release in the media)
Yes 14 (37.8%) 84 (51.5%) 7 (41.2%) 0.3
No 23 (62.2%) 79 (48.5%) 10 (58.8%)
Do you advise patients on rehabilitation? 0.31
Only atthe requestof 5 (g g0/ 24 (14.7%) 0
patient
Always 28 (75.7%) 133 (81.6%) 17 (100.0%)
Don’t give 2 (5.4%) 6 (3.7%) 0
Patients' attitude towards rehabilitation activities 0.09
Actively 7 (18.9%) 38 (23.3%) 1 (5.9%)
Interested 23 (62.2%) 99 (60.7%) 9 (52.9%)
Positively 7 (18.9%) 26 (16.0%) 7(@31.2%)
Do you think it is necessary for patients with atherosclerosis of the lower extremities to have rehabilitation activities?
Yes 36 (97.3%) 152 (93.3%) 17 (100.0%) 0.09
No 1(2.7%) 11 (6.7%) 0
Do you refer patients on the «D» list with atherosclerosis of the lower extremities to rehabilitation treatment when
necessary? 0.15
Yes 25 (67.6%) 132 (81.0%) 12 (70.6%) ’
No 12 (32.4%) 31 (19.0%) 5(29.4%)
What is the failure of patients to rehabilitate: low level
of education
Yes 9 (24.3%) 45 (27.6%) 3 (17.6%) 0.06
No 28 (75.7%) 118 (72.4%) 14 (82.4%)
What is the failure of patients to rehabilitate: lack of necessary information on disease
Yes 3 (8.1%) 46 (28.2%) 5(29.4%) 0.03
No 34 (91.9%) 117 (71.8%) 12 (70.6%)
What is the failure of patients to rehabilitate: low patient commitment to treatment
Yes 6 (16.2%) 77 (47.2%) 6 (35.3%) 0.002
No 31 (83.8%) 86 (52.8%) 11 (64.7%)
What is the failure of patients to rehabilitate: the presence of harmful habits 0.002
Yes 2 (5.4%) 35 (21.5%) 8 (47.1%)
No 35 (94.6%) 128 (78.5%) 9 (52.9%)
What is the failure of patients to rehabilitate: poor organization of rehabilitation <0.001
Yes 16 (43.2%) 27 (16.6%) 10 (58.8%)
No 21 (56.8%) 136 (83.4%) 7 (41.2%)
Do you think it is necessary to run a school for patients with vascular diseases of the lower limbs 0.021
Yes 37 (100.0%) 150 (92.0%) 17 (100.0%)
No 0 13 (8.0%) 0

extremity arteries, with nearly all participants acknowledging its
importance. At the same time, differences were noted between
specialties in terms of professional development, preferred
training formats, and perceived obstacles. General practitioners
most often pointed to time constraints, whereas surgeons and
vascular surgeons emphasized financial and organizational
barriers. Patient-related challenges-including poor adherence,
harmful lifestyle habits, and insufficient awareness-were
also identified as major factors limiting the effectiveness of
rehabilitation.

These results highlight the necessity of systemic steps to
strengthen rehabilitation medicine in Kazakhstan. Key priorities
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include the expansion of supervised rehabilitation services,
the establishment of patient-oriented vascular schools, and
the development of specialized physician training programs.
Bringing national practice closer to international standards
should be viewed as a strategic direction to improve both the
quality and accessibility of rehabilitation for patients with
peripheral arterial disease.
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